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Plan review involves verification of channel 

adequacy 
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Channel Analysis: 

• Channel geometry - three cross sections 50’ 

apart from discharge point. 

• Channel lining  

• Channel slope  

• Energy slope - hydraulic grade line calculation of 

the existing or proposed pipe system 
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Channel Analysis (cont.): 

• Applicant should investigate channel  

– to verify cross sections provided accurately depict 

channel, and  

– that there are no significant restrictions 

downstream 
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Stormwater Conveyance Channel-3.17 
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Reviewing Channel Design 

• Top width of parabolic and v-shaped channels not to 

exceed 30’ 

• Bottom width of trapezoid and grass lined not to 

exceed 15’  

• Outlet protection 

• Grass lined channels stabilized by the permanent 

seeding and/or sod specification 

• Erosion netting 

• Riprap use Std & Specs 
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Concrete lined channels 
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Open Channel Flow:  
MS-19 and VSMP Regs Part IIB 

• Man-made 

–Capacity – 10-year storm 
–Stability – 2-year storm 

• Natural 

– Energy Balance – 1-year storm 

• Storm Sewer Systems - Capacity for 10-
year storm 
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Channel Analysis: MS-19 

• Channel capacity  

– Based on channel 

geometry and lining 

(roughness) 

– Compare to drainage area 

and design storm 
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• Channel lining  

– -  Permissible velocity of lining 

compared to velocity of design storm 

– -  Permissible velocities (VESCH Table 

5-14, p. V–120) or in manufacturer’s 

specifications 

Channel Analysis: MS-19 
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Manning’s Equation 

V = velocity (fps) 

n = Manning’s roughness coefficient (dimensionless) 

R = hydraulic radius  (A/P) 

A= wetted cross sectional area 

P=wetted perimeter(ft) 

s = slope (in ft/ft - NOT percent slope) 

sR
n

V  )3/2(49.1
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Hydraulic radius 

2 

3 

A = 2x3 = 6 
P = 3+2+3 = 8 
R = A/P = 6/8 = 0.75 
 

6 

1 

A = 1x6 = 6 
P = 6+1+6 = 13 
R = A/P = 6/13 = 0.46 
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Open Channel Flow: Roughness 
Coefficients - Manning’s (n) 

VESCH Table  5-8 (p. V-62) 

Concrete Pipe .012 to .016 

Earthen Ditch .017 to .025 

Canal w/ stone bed 
& weeds on bank 

.025 to .04 

Earth bottom & 
rubble sides 

.028 to .035 
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Open Channel Flow-Geometry 
Section Area 

a 

Wetted Perimeter 

P 

Hydraulic Radius 

R = a/P 

Top Width 
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(p V-54) 
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Continuity Equation 

Q = discharge (cfs) 

V = velocity (from Manning’s, fps) 

A = Cross sectional area (ft2) 

cfs = fps * ft2 

 

Q = V * A 
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Open Channel Flow 

Manning Equation 

V = (1.49/n) *(R 2/3)*(S 1/2) 

Continuity Equation 

Q = V * A 

by substitution:  

Discharge Equation 

Q = (1.49/n) * S 1/2 * R 2/3 * A 
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